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(54) SET-TOP CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide in a simple circuit structure a set-top 
converter which receives analog and digital CATV broadcasting. 
SOLUTION: This converter is provided with a 1st frequency conversion circuit 
which consists of a 1st local oscillating circuit 55, including a PLL circuit 56 which 
makes channel selection of analog and digital input signals of CATV and 
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converts them into a 1st intermediate frequency signal, according to the analog 
and digital signals and a 1st mixer 54, a 2nd frequency conversion circuit which 
consists of a 2nd local oscillating circuit 61 , including a PLL circuit 62 that 
converts an output of the 1st frequency conversion circuit into a 2nd intermediate 
frequency signal according to the analog and digital signals and a 2nd mixer 60, 
and also analog and digital demodulating circuits 66 which divide an output of the 
2nd frequency conversion circuit into analog and digital signals and then 
demodulate them. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st local oscillator equipped with the PLL circuit which changes an 
input signal into the 1st intermediate frequency signal, The narrow-band band 
pass filter for a digital channel recovery prepared in the 1 st frequency changing 
circuit which consists of the 1st mixer, and the 1st intermediate frequency 
amplifying circuit which amplifies the 1st intermediate frequency signal of the 
above, The 2nd frequency changing circuit which consists of the 2nd local 
oscillator equipped with the PLL circuit which changes the output of this narrow- 
band band pass filter into the 2nd intermediate frequency signal, and the 2nd 
mixer, The change-over circuit which switches the local oscillation frequency of 
the 2nd local oscillator of the above by the above-mentioned PLL circuit 
according to an analog channel and a digital channel, The distributor which 
divides the output of the 2nd frequency changing circuit of the above into the 
signal of an analog channel, and the signal of a digital channel, The analog 
signal demodulator circuit which restores to the analog channel signal outputted 
from this distributor, The set top converter characterized by having the QAM 
demodulator circuit to which it restores, and getting over by the double 
conversion method after carrying out A/D conversion of the digital channel signal 
outputted from the above-mentioned distributor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the set top converter which was 
applied to the set top converter used as the terminal of CATV, especially enabled 
reception of digital broadcasting and analog broadcasting. 
[0002] 

[Description of the Prior Art] CATV has come to attract attention as a nucleus of 
multimedia in recent years. The experiment of the communication link which lets 
CATV pass in every country in the world especially including the U.S., and fusion 
service of broadcast is conducted briskly. Under such a situation, it evolves into 
the method in which the improvement in a function to the set top converter which 
is the terminal of CATV, especially reception of digital broadcasting are possible, 
and is going to go. 

[0003] Drawing 3 is the block diagram showing the configuration of the whole set 
top converter which also enabled reception of digital broadcasting in addition to 
analog broadcasting. The set top converter which performs the recovery of digital 
one concerning this invention and analog broadcasting is equivalent to the part 
shown by the dotted line in drawing 3 . The outline of the function of the whole 



digital set top converter in drawing 3 is explained below. 
[0004] The input signal from a broadband network is first carried out 2 ****s with 
a distributor 1 , and is sent to the Maine tuners 2 and 3 and the QPSK data 
receiver 4. The QPSK receiver 4 receives various kinds of control signal and 
information data signals in connection with the object for management and 
subscriber related function of the addressing message to a subscriber, 
downloadable memory, and others which a head end controller controls. Tuners 
2 and 3 have the tuning function of all the analog-to-digital signal, and have the 
function in which the range which can respond to use which is different for every 
user for every country again is receivable. 

[0005] The main digital video circuits are a tuner 2 to the QAM receivers 5, and a 
digital carrier is detected there and it is changed into the multiplex data stream of 
27 Mb/s on which five or more the compression video signal and its related voice 
data of MPEG 2 usually rode. The bit stream of MPEG cancels multiplexing by 
the MPEG 2 transformer ports board 6. 

[0006] The voice and the image decompressure 7 which constitutes the 
decompression circuit of an audio and video perform decoding of MPEG 2 on 
real time, and makes the video of NTSC, and the baseband signaling of an audio. 
The image voice multiplexer 8 treats the graphic form of a perfect bit map, and 
the special effect of another video audio. These graphics are controlled by the 
internal bus directly connected with CPU and main memory 9. The signal and 
graphic which were chosen at the end go into an output modulator in the circuits 
9, such as encoding, a copy protection, and RF output modulator, through a copy 
protection. A subscriber's TV or VTR is connected to a baseband output or RF 
output. 

[0007] On the other hand, the program of an analog is sent to an analog 
demodulator / decoder circuit 10 from a tuner 3, and what became the video 
audio signal of the baseband of NTSC is sent to the above-mentioned image 
voice multiplexer 8. CPU and memory 9 deal with a non-MPEG software function 
altogether, and deal with various applications, such as tuner control, a status 



monitor, and two-way communication, and the set top's physical function. The 
bus interface circuit 1 1 controls the I/O function of the printer connected to an 
external communication link jack, or other devices. 

[0008] Drawing 4 is the block diagram showing the conventional example of the 
set top converter shown by the dotted line among above-mentioned drawing 3 . 
In drawing 4 , the circuit of an upper case is a recovery decoder for digital 
channel reception, and the circuit of the lower berth is a recovery decoder for 
analog channel reception. As the spectrum situation is shown in drawing 2 , as 
for a digital channel, it is common to be arranged at the 450-750MHz band above 
50-450MHz of a present analog CATV channel. 

[0009] The input signal of CATV is first divided into a digital recovery system and 
an analog recovery system with a distributor 1. After tuning in a digital channel in 
the channel selection circuit 23 which consists of the local oscillator using a PLL 
circuit, and a mixer through a band pass filter (it is called Following BPF) 20, 
AGC circuit 21, and RF amplifier 22 and changing it into the signal of the 1st 
intermediate frequency (955.75MHz), through BPF24, it is amplified with IF 
amplifier 25 and changed into the 2nd intermediate frequency (45.75MHz) by the 
frequency changing circuit 26 which consists of the local oscillator using a PLL 
circuit, and a mixer further. 

[0010] After a sideband wave is removed by BPF28 which consists of an SAW 
filter after amplifying with IF amplifier 27, and the input signal changed into the 
2nd intermediate frequency is changed into the signal of the baseband field of 
the 3rd intermediate frequency by the local oscillation signal fOSC3 and mixer 29 
of immobilization and is changed into a digital signal with A/D converter 32 
through IF amplifier 30 and BPF31, the QAM recovery of it is carried out with the 
QAM demodulator 33. 

[001 1] On the other hand, after tuning in an analog signal through BPF34, AGC 
circuit 35, and RF amplifier 36 in the channel selection circuit 37 which consists 
of the local oscillator using a PLL circuit, and a mixer and changing it into the 
signal of the 1st intermediate frequency (955.75MHz), it is changed into the 



signal of the 2nd intermediate frequency (45.75MHz) by the local oscillation 
signal fOSC6 and mixer 40 of immobilization through BPF38 and IF amplifier 39. 
[0012] After a sideband wave is removed by IF amplifier 41 and SAW filter 42 
which consists of BPF42, it restores to the input signal changed into the signal of 
the 2nd intermediate frequency to an NTSC signal in the NTSC demodulator 
circuit 43. 
[0013] 

[Problem(s) to be Solved by the Invention] The demodulator circuit for digital 
channel reception was added to the circuit of an analog set top box, two 
demodulator circuits, an analog signal and a digital signal, were needed, it 
became complicated while the circuit scale enlarged the above-mentioned 
conventional set top converter, and it had become cost quantity. Moreover, the 
CATV signal needed to be allotted to the analog signal system and the digital 
signal system by the input system for 2 minutes, and there was a problem that 
the loss (-4dB) by the distribution in an input system became large. This 
invention aims at making reception of an analog signal and a digital signal 
perform by one digital disposal circuit in view of the above-mentioned problem. 
[0014] 

[Means for Solving the Problem] The 1st local oscillator equipped with the PLL 
circuit which changes an input signal into the 1st intermediate frequency signal in 
order that the set top converter of this invention might attain the above- 
mentioned purpose, The narrow-band band pass filter for a digital channel 
recovery prepared in the 1st frequency changing circuit which consists of the 1st 
mixer, and the 1st intermediate frequency amplifying circuit which amplifies the 
1 st intermediate frequency signal of the above, The 2nd frequency changing 
circuit which consists of the 2nd local oscillator equipped with the PLL circuit 
which changes the output of this narrow-band band pass filter into the 2nd 
intermediate frequency signal, and the 2nd mixer, The change-over circuit which 
switches the local oscillation frequency of the 2nd local oscillator of the above by 
the above-mentioned PLL circuit according to an analog channel and a digital 



channel, The distributor which divides the output of the 2nd frequency changing 
circuit of the above into the signal of an analog channel, and the signal of a 
digital channel, It is characterized by having the analog signal demodulator circuit 
which restores to the analog channel signal outputted from this distributor, and 
the QAM demodulator circuit to which it restores after carrying out A/D 
conversion of the digital channel signal outputted from the above-mentioned 
distributor, and getting over by the double conversion method. 
[0015] Therefore, after passing the band which needs the analog channel signal 
and digital channel signal of CATV which are supplied from an input terminal 
BPF51, automatic gain control is performed by AGC52, with a channel selection, 
an analog channel signal is changed into the 1st 955.7MHz intermediate 
frequency signal, and a digital channel signal is changed into the 1st 954MHz 
intermediate frequency signal in the 1st frequency changing circuit. 
[0016] Through BPF, an analog channel signal is changed into the 2nd 
45.75MHz intermediate frequency signal, and a digital channel signal is changed 
into the 2nd 5MHz intermediate frequency signal for the analog channel signal 
and digital channel signal which were changed into the 1st intermediate 
frequency signal in the 2nd frequency changing circuit. 
[0017] The 2nd intermediate frequency signal of the above-mentioned analog 
channel and a digital channel is divided by the distributor, and through BPF, the 
signal of a required band is taken out and it restores to the 2nd intermediate 
frequency signal of an analog channel to the image and sound signal of NTSC 
with a demodulator. Moreover, the signal of a band required of LPF is taken out, 
and after carrying out A/D conversion of the 2nd intermediate frequency signal of 
a digital channel, the QAM recovery of it is carried out with a demodulator. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained with a drawing. This invention shows the configuration to drawing 3 
about the set top converter aiming at tuning in both the input signals of a digital 
channel and an analog channel in one receiving circuit. Before the input signal 



supplied from a broadband network goes into a tuner, it is led to a distributor 50, 
and the signal and image data of Data I/O (QPSK RX.TX) are divided by this 
distributor 50. 

[0019] the band of each signal received is assigned as shown in drawing 2 -- it is 
going to have ~ **** -- an uphill circuit -- as a cable telephony -- as a line of 
contact with a pin center.large - a 5-30MHz band - moreover, the existing 
analog channel of CATV is arranged in a 50-450MHz band, and a digital channel 
is arranged further in a band 450MHz or more. 

[0020] The signal of another side divided with the distributor 50 is supplied to the 
broadband RF amplifying circuit (RF-AMP) 53 through BPF51 which makes 50- 
750MHz a pass band through the further 50-750MHz broadband automatic gain 
control circuit (AGC) 52. 

[0021] The input signal amplified in the broadband RF amplifying circuit 53 tunes 
in a desired channel, and is changed into the 1st intermediate frequency by the 
broadband mixer (MX) 54, the 1st local oscillator (fOSC) 55, and the PLL circuit 
56. In this case, an analog channel (NTSC system) is changed into 955.75MHz, 
and a digital channel (QAM method) is changed into 954MHz as an example. 
BPF57 and BPF58 are band pass filters which make a digital channel a pass 
band (954MHz**3MHz), and especially BPF58 consists of an SAW filter or a 
dielectric filter. 

[0022] After the input signal which passed BPF58 is amplified with the 
intermediate frequency amplifier 59, it is changed into the 2nd intermediate 
frequency in the 2nd mixer 60, the 2nd local oscillator (fOSC) 61, and the PLL 
circuit 62. By setting the oscillation frequency (fOSC) of the 2nd local oscillator 
61 to 910MHz, an analog channel is changed into 45.75MHz used as the 2nd 
intermediate frequency as an example. Moreover, a digital channel is changed 
into the 2nd intermediate frequency of 5MHz by setting the oscillation frequency 
(fOSC) of the 2nd local oscillator 61 to 949MHz. 

[0023] After the input signal changed into the 2nd intermediate frequency of the 
above is amplified with the intermediate frequency amplifier 63, it is carried out 2 



****s with a distributor 64, and one analog signal is drawn as baseband signaling 
through the 45MHz SAW filter of NTSC constituted from BPF65 in the NTSC 
demodulator circuit 66. Moreover, after the digital signal of another side passes 
LPF (low pass filter)67 which makes 10MHz or less a pass band, it is changed 
into a digital signal by AD converter 68, and derives the recovery output of a 
digital signal with a 64QAM demodulator. This recovery output is drawn by the 
MPEG circuit of the next step. 

[0024] The analog and both the digital input signals which received as a CATV 
signal can make signal processing perform as mentioned above in one receiving 
circuit according to the circuit of this invention until it changes them into the 
signal of the 2nd intermediate frequency. 

[0025] namely, ~ although two receiving circuits were needed in the conventional 
technique since the digital circuit was performing three steps of frequency 
conversion with the triple conversion method to the analog circuit having 
performed two steps of frequency conversion with the double conversion method 
-- this invention -- an analog circuit and a digital circuit -- since all serve as a 
double conversion method, both the above-mentioned circuits can be made into 
one circuit. This is because each oscillation frequency of the 1st local oscillation 
circuit and the 2nd local oscillation circuit can set up by the PLL circuit for every 
channel. 

[0026] Moreover, generally the CATV contractor accepts 3 to 4 times as many 
cost quantity as this by switching to a digital set top box (STB) from an analog set 
top box (STB). Although this is because it is the gestalt with which a digital 
demodulator circuit is added to an analog demodulator circuit as it is like the 
conventional example, in this invention, by changing and correcting the 
conventional analog circuit, it can give the compatibility of digital one and an 
analog easily and can offer the receiving set of an analog and digital both signals 
by low cost. 

[0027] Moreover, in the conventional example, in order to supply an input signal 
to an analog and digital both demodulator circuits, respectively, 2 distribution 



circuits are needed for the input edge of a signal, and it becomes degradation of 
the engine performance of image S/N in an analog channel, but in this invention, 
since signal processing is performed in one circuit, the fall of the gain by 
distribution of the signal in an input edge can be controlled. 
[0028] 

[Effect of the Invention] By the above configuration, since this invention makes 
the receiving circuit to a demodulator circuit one line common to an analog signal 
and a digital signal, it can miniaturize and smallness electrify as a set top 
converter an analog and both for digital one, and it is economical. Moreover, two 
up/down tuners are not needed for the object for analogs, and digital one like 
before, but it can constitute from one set of a tuner, and circuitry becomes easy. 
Furthermore, since the distributor which divides the analog TV signal and digital 
TV signal of NTSC system becomes unnecessary in the input edge of CATV 
again, the fall of the gain by the distributor of the RF input section can be 
controlled. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of 1 operation gestalt of this invention. 
[Drawing 2] It is drawing showing the spectrum of CATV broadcast. 
[Drawing 3] It is the block diagram showing the outline of the whole configuration 
of the conventional CATV receiving circuit. 

[Drawing 4] It is the block diagram of the conventional set top converter. 
[Description of Notations] 

54 Mixer 

55 Oscillator 

56 PLL Circuit 
57BPF 
58BPF 

60 Mixer 

61 Oscillator 

62 PLL Circuit 
64 Distributor 
65BPF 

66 NTSC Demodulator 

67 LPS 

68 AD Converter 

69 64 QAM Demodulator 
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[Drawing 2] 
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[Drawing 4] 
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